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(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to 
execute the regulation of exposure with high accuracy 
without excellent line width measurement. 
SOLUTION: A pair of patterns 104 (104a and 104b) for 
relative position detection and an exposure monitor 
pattern 101 held by these patterns for relative position 
detection are arranged and formed in an x-axis (one 
direction) in a pattern 100 for exposure detection 
arranged at an exposure monitor mask. A pair of 
patterns 105 (105a and 105b) for y-axis direction 
mispositioning quantity detection are formed across the 
exposure monitor pattern 101 in the y-axis direction 
orthogonal with the x-axis direction. The exposure 
monitor pattern 101 is formed of an opening pattern 102 
and an intensity change pattern 103 to monotonously 
change the irradiation intensity distribution of the 
exposure light to be transmitted in an x-axis direction 
and to connect to the pattern in the x-direction. 
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14, *3t3t©38ill«i:a*»i:©lltrlB— *^0-+ftlt* 
(1 + a) NA/^ 

ro&ffc&Bfci-tfV^P^ SrBfcK Xtt^SWi-WIS 

[B#*5] OTIE-^ftt^LTItS^S^ftKlttJiEfS 
5 WIBSJfcS^ = * * - «x v 5 © 

1 Tj^. 3 >-f ix^lcfa^rogl^a:^— * * * e 

fc®ftft©MJa&£#*2 ? WIS-:^C;#LTlMlK* 
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ro^A£B&-f 5lSt, 



[S*«7] -*i^K:E?0»«S*vfc-a©*»ffiB* 
tii^^^-^fc, tWK— #©ffi#ttB*W/B' < *-i'fc 

McWE^-v&E^i-sxg 

WEW?* h«rS.Bi-5- ifcioT, B^v?* H^W 
BEffls*teBBfflffl^-*©*^fcEMroii!ijei:* Wis 

R3tea*= 9*r—9 WIS— *IrI l-SSf UT^lRj-f- 5 Xo 

[IS** 8] -*iRjK:EJ!IS*tfc-»o«»ttB*fflffl 
^-^i, WIS— S^tBttteB&tHJB'^-^K&S 

ifiiic^ b-cmfn-^-fbu wis— xfa\z.M\sxm&m& 

£tit^2m<0&S.m'C' < 9-^*'e;ts&%m*~9s<9 

iatB*Mfc«* mm-*— 9 SL-am%m.^: =■ 9 ^ ic^js 
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m^tM^^9^—9X'h^x, m$e&&&fc'*9—^\z 
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MM' (OWfe^'fto^Mb. 

Me*j&tt«Mfc«f>jfMfcBM' to^ASrBS-rsxm 
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# ^ ^ — > trK^i" 5 IS b , 
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\zm^.-r&;<f— >?g^*jv>-cfi, e^ts^^-v 

2) (IMD R> «jR«*DOFttJ:<*nfe*tfc6tT©SC 

R=k i 1/NA (1) 

DOF = k2 i/NA 2 (2) 

ki. k2 tt^a-fe^^fgctffeS. r©2-o©S;j4W 

y-©*fc«feft*t>©-C, JSJKB3t^e©ig«ttlgSr 

StftS^Si L-C«ffl3*tT*fc. — :"«>fftlllfc 

©S*A»t>, S7t^S©^iS*{bv JU/jSUen-'X©* 

#-v©tMBfls*fc»iSc>fcill,<. B#S*SSi:£-£ 
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^^-^sj; 9l»(Beic/j;5»5if > :7 a-— I;: i 

©. *jEB3MMM>XlilcJ:SJS«*« 7*-- #*ffi© 
»KJ:SJ**jM«ttSftl<* »«©.fc^Bttg<g E a 
asBJffi-efc-ofc. r©WIHSr*l«lt-rs*:ft» SPIE Vol. 
1261 Integrated Circuit Metrology, Inspection, 
20 and Process Control 4 (1990) p. 315 fc*5V» 

— ^S-fflv^T, — >-©3ifig&i:ii7tg|5©^f- 
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ttlifcSt©©. -t©^fi2: LT©{i!gteaS;XttTl^ 
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ft^-TS r 1 14. *^i-tfcS7tl:M©(t^tc*5^TPp^ 
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(x«2riRi) »cEw»/*£ftfc-#©*#tttfiftaj 
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Lfc»3t3fc©JlM*&*#**WE-:*l^# LT^Pfc: 
SEflsi" 5 2 ffl©3MESEfty< * - v**tr 8?ftS:* = * 
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— ^fcSWK J.01IWB— jfrfafcJfrUTESE 
-rS^rS] (y**l«3) l-SiS^> U*»t>'t©«*»Att« «o 

# ms-*rt y w^-ft (vmmmyt&*r- * *9 - >-©^ 

?-V«x y e?© tf>^-t£« t -^©firS-f ftStfcffl^* 
-ylrg^cf^fifi ©ffi»ffi1t©-fjr**s± 
0, 1 tiSkftteftZt. 5l-E«S^xTV>5 0 

(4) (It** 6) ©Kft4fS£3ri£tt:, -*i«o 
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E'^-vKStJSI-*^— ^Sr^i-SXSi:, Xo© 
-r-*©«PAte«M©ajfci:, mm%Z£$Ht'<?->>Z 

fti"5Xo©:xy v^ttS©*-^^' ©fi!D£££:fT5 
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ttLX&yt&ft\<\Wii'i?* HctfrE'-^-vSrS^i- 

Att«M©ay«t, suEH*i*=^^-^©*jE-* 

l^lcMLT^I^-r5Xo©3i5'i?ffiS©'t"AttSiM' © 
©MAfria^-t-^X^t, BmsaxfcSAKJSCfcBft 
(6) (»*«8) ©^3t*PS^fe«, -^fnJ 

(xtt^rS]) ^E? ; 'J$^-*f©+a^«^mffi^ : ?- 

38illUfc«3t*©BR4t!MI»*i6*lWHB— 
ic^^Hfcu-v?^. h^^fbTflTJtSrtTpXSt, ItfE 

mm - ^ slt^®*^:* ic*f jsi- 5 
51st, WEft^e^tbffl-^-^w^^SM©®! 

'-cjr—i'lcttJ&L.TTffASJ'U MEH?t3t©^SlcjS:u, 
■cteffis^bi-sWE-^iRiic^iRii-sxowaiy^te 
tOtlttlM' ©Sa^?r=fTpX@i:, fEtltttM 
t t^tlM' fc©^ASr«#-T5XSi:, 
SAlcjcSCfcS**5rlSS-rsx@t Sr*tf r i Sr#« 

[0009] ( 7 ) (tt*3s 9 ) (D^mftmwv 
mmjrm-z. ±e (1) (3) icE«©s?t**= 



h l-itlfSSftS:^-* -7 x ? <Ds<9 — ^Srte^-T 5 It 

[OOIO] Cf^ffl] *SS9IH\ .hfE1ft£K.fco-C«T 
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« \cmjEm%.*.<D mw) * * = 9 -r 5 ^ * a^te t * 5 . 
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M<OfiS&t^fflffi^-V1 0 4 (1 0 4 a, b) 
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-fix*&ffl/!IX* — >1 0 5 (1 0 5 a, b) i>m&£ 
20 jit^S. 

[0 0 12] K^i^^A* — VI 0 1 te x BiP^i? 
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ffLfc»:Effl/^-V;S5iEg£:}XTV5o H 2 l± x *?g 

30 RiEffl/^- V2001CI4, 2^acD+B^fi 

tfflffl^->2 0 4 (204a, b) , 205 (20 
5 a, b) t, rjxe>©«»ffi«*fflffl/-«^ — VIC** 
Jxfc§|P«F|5 2 0 1 k&Wi&mrfLZtlX^Zo H3lctt, 

a., 7=-A(MB8ngc£:NA, = t — u v h 7 r ^ * — & 

a t Ltzm-B-. -7 H— #X<DVimiZ£-oX&1g£tltt\,* 

fc(Ds<? — >'&0&.\3i$T&.<O?t.\Z£*)^ ^is/«c$Jx5 
40 ^#itT 

1/P^ (1 +o) NA/i (3) 

ffiffi-TSKJtSS (SMfi2 4 8n m> NA = 
0. 6, o = 0. 7 5) K-g-tJ-frT. fs-fP (7^^ 
Jt) Sr±te(3)S;J;»3, iftTOT©0. 22^mi 

SiaSStjgJtSBW-ra.— — ttSrSiS§B*s 6. 
2 5 nm-^oifiDL-fc^^ — VSr/iej^TES-rSr t 
(l3tttSfi) m±XZ7*— 

so [0 0 13] -»©ylfi*filffi«i"ix**Hl«^ 
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0 2<D=^>y *J<D^&$LW t ^fift 5 «£ 0 KlKff $ ft/T** 

5 0 ft:&\ s^fe^ofc^, mytm^^? 

J*3 ft 5 ± 5 iceb-*- 5 & ^ffiS ^SB^^^^fT 9 r 
Slcov^, H 4 ©7 n-f t - h Sr#» LooRHt 

6 0 ffe-r, «*«fta^-^ioo«rE«ufc«** 
fi?t5(^f^si) e as!:, fgjts^a^^-^ 

1 0 0OA-A' ^C*t"T 5 hJb-?<D 

;^/^^-y^tt^^ft5o «ta, 0. 15^ 

Jt**^»jcSi-53t»« (x>r^M4 0 0) ^tt 
i*, 0. 2-0. 3Sgt*fc5o H5fc*5V^, 104 
a, 10 2, 10 3, 1 0 4 b (1, X? \£j&&£tl1Z. 

V>T, 4 0 2ttBBP^^ — ^1 0 2S:5»iaUfcat3t3t4: 
5SjER#;ft4 0 0 tO^Sr^U 4 0 3tta«ft/^ 

[0 0 14] *jte«rfrofc«, 'SfcSrfrv\ R#S#ltti 

* — :x£r H^fifc-TS (^77/8 2) o 06 1^ 

ft, EIltC^Ufcg3tft^£±l^^-^OA~A , 

tc*sv^ 5 o ^fc#tf:u-c»j* 30 

$^/:I*f^^^-7-^, 5 0 2, 5 0 3fiBBP/^ 
~^1 0 2RU?M^^-^1 0 3»!l»UT«ritS 
tWi^S^/fcffiB* 504a, 504b ttffiftffiBft 

m^—?X'&Z> 0 *IE«#*Bj&5£BiLfc»&\ IH5 0 

xy^«g4 o ooaBKii urmix, assort/**- 

>l 0 3fc±5:*y^»JilMfcB4 0 3 36SSE»rSfc*, 

5 0 1 ^^OTM' ^Mffig^lilffl^-^ 5 0 4 a, 

fi»9, n o^ffiMttttffifflv-^ 5 0 4 a, 
fifMt, x*fc*|ftjC»fi3-fS*3t** = *^ — ^ 5 0 

(^f^/S3) o tut, ro<ot^ffii©s-efc5 

[0 0 15] ^UT, *B#** = *-e**«rflilvT:B 
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5 (^f^S 5) 0 B 7 left, ai^)g*M/^ 

— > l o o ^^v^/c^^^§lbi^7t^iE^^^^-^o n 

OfctEftiH (y = 0. 0098x-0. 0003, y: 

Il^filofSs d iftSMtBT frftttifllA s P \z 
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3£(^Wi:LT, SftLJiVv^-yf^X©^ 

[0016] ft*>\ — Vfi, ±EH 1 G> 

ftfe^t^^Ttb^ffl^KT^a^fgft^-^O^^-- 

i\ J:EJSl*«»ttJ: 9 fc, S&lcfcttl 

>-i o 3 tttzte-t^y^m^h. ra«ft3ftsas 

— v^^^^r^i-^FSEIT'fc^o ft*5, ll!9^c^v^T, 

hi tra— ft«B»Kittra— w#t#u ^op^fti^s^ 

»«Bi:RI«*c, 0 2^i-^IE«^^->'^^$4 v tT 

o i ten, xtt#ftfcaaaHE<fc 

^-^8 0 3, »P/<#- ^1 0 2RXJR&&mt'<* 
0 4 3&S|■^tEy0»ritSJ^-CV^5 o *fc, mioic 
tt, K^a^^^^^-^8 0 l©«*H«r».'f« 
Xfk^^ — ^8 0 3. 8 0 4O^*i:t^i-58S3t3S 
S (I»g2 4 8 nm, NA=0. 6, a = 0 . 7 

2 2/zmtU Sa^^I^fa-r^ 
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10 0 17] 011 ICI4, @3t4^W^^->-8 00© 
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3tat-fe5. 012(C»4, S^itlU^-^aOO 
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3. iP/<^-yi 0 2X«:MI?ft/^-y8 0 4IC 
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[0 0 18] *:©*£:£:, H3t*^»Sr2o©^^fk^ 
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5Kftt>, JS 1 HJS^ffiKiJfc^, &aiigg©lR]iiasfr£ 
ixfc. 013^(4, lagcDllJfeS^tli^^-yS 0 Otr 

Jxfi(&jEftigS)£:^Lfc 0 HI 3^Lfc«3E*i»± 
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[0 0 19] $ bl-, HI 4^-TJ: &3fcfi^-= 
^—^—^g o i©^©^*;M&«;&fctjfl!^*— vi 

3 0 4 a, b^*f bTt>, SuEBftiffiW&KlfclttL 
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v K ld*J ft 5 Ha « /i®14^7tS« © tmWiM. t 
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5W»«»t«it, ^fe^fct»nfc3?»*©fF^1K 
so £oiJt«i-5 (^7^S6) „ ^©cyKtc 
*J»tS^6tl^jittS3t*m©^Si*£ ^fc^fcP,^ 
fcfF^£o£iH^T-fctt«, ^r©**o;/ b&ifcU fF 
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40 b J $ > l'^ h©n y hSE^»3tS«©»X5g|^©< 
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©SSjg^fife ZWLW T Z> tz «> \cm v > 5 7 n - ^ ^ - h £ * 
•T0O 

[016] 0 7rot£Efti»£9#«>fc9:r^ffirt©jgjE 

R)tais©ig»ia^sr^-t-0. 

[017] *3S^©SM©*ffil5iiK#^5¥*#iS« 
©»3S*jfe*RMi-5 * HUB ^ 5 7 o -V - h Sr* 
-T0O 

[018] &mmk \^xmvitsyt&=e~d'-r^^icm 

[019] 01 8©/<* — >£ijg2?Lfci£t;:#<b;iX'5A 
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